INTRODUCTION
The placenta is located between the maternal body and the fetus and is an organ indispensable for the fetus, with the combined functions of endocrine gland, lung, kidney, liver and digestive tract, but the mechanism of these functions is still obscure in many points.
In the present study, electronmicroscopic observa tions were undertaken to study the mode of transition of substances through the normal placenta and the route of transportation of administered substance from the maternal to the fetal side, through the chorionic villi of placenta.
MATERIALS AND METHODS
Two kinds of placental materials were used: The first series of experiments are on normal placental chorionic villi from gravidae of 2 months through 10 months of pregnancy; and the second series are on those from gravidae of 3 months and 10 months of pregnancy incubated at 37°C for 1-2 hours in Hanks solution containing 10%, 20% or 30% of Fatgen, a neutral fat emulsion (and in some cases also India ink and colloidal gold). In both series of experiments, placental materials were all immersed in veronal-acetate buffer to correct the pH value to 7.4, fixed in isotonic 1% osmium tetroxide for 1 hour in ice-box, dehydrat ed with serially diluted ethanol, and embedded with benzoyl-peroxide-added methacrylate for 24 hours at 47°C. Ultra-thin sections were made from the embedded samples with a JUM type ultra-microtom, and without further staining, or electron-stained with lead hydroxide, phosphotungstic acid and uranyl acetate, were mounted on copper mesh covered with collodion film, were examined under a Hitachi's HU 5 type electron microscope. In the present study, the basement membrane was found to show several morphological changes and that changed substances pass through it in two dif ferent manners. Berger9) says that the subepithelial basement membrane of the vaginal part of human uterus consists of fine granules and very fine fibers and that these are essentially identical in nature with the granules and collagenous fibers in the epithelial cell membrane , but the present author is inclined to deny the identity in constitution by considering the difference in the results of electron staining.
The stroma cells contained vacuoles including hemosiderin -like granules of high electron density, lipoid droplets and lamellar formations , and after incubation i n fat showed increase of fat in them and held fat at the cytoplasmic ramification;
these findings suggest that some substances are transported through the stro ma The findings in the present study seem to indicate that in the placental chor ionic villi most of the fat particles take the intracellular route , differing from the findings in the small intestine. Okuda12,13) has reported on his histochemical study on the subject, in which he found a small quantity of charged fat transported to the fetal side through rat placenta and upon incubation also through human placenta. By similar method, the present author confirmed electron-microscopi cally that fat in its intact constitution passes through the syncytiotrophoblasts into the fetal capillaries.
SUMMARY
The feto-maternal transportation of substances through the villi of human placentae from gravidae of 2 through 10 months of pregnancy and human placenta charged with fat in vitro was electron-microscopically studied. The following conclusions in summary were arrived at:
1) Promontory-like cytoplasmic protrusion apparently partaking in the processes of feto-maternal substance transportation through and secretory function of the placenta, and many microvilli related with pinocytosis were found on the free surface of the layer of syncytiotrophoblasts. The endoplasmic reticula gradually changed into route of substance transportation and the surface of basement membrane of syncytiotrophoblasts and cytotrophoblasts became more and more conspicuously marked by basal infoldings and microvilli-like protrusion, with the advance of months of pregnancy.
2) The basement membrane is usually a homogenous structure formed by aggregation of fine granulous substance and was found to grow thicker with fetal age. It showed soundly morphological changes and included some matter indicative of substance transportation through it.
3) The stromal collagenous fibers increased both in number and in size with progress of pregnancy and were found to form a part of fluid route through the stroma.
4) The fetal capillaries had a basement membrane, their lumen enlarged and their endothelium thined from month to month. Here, the main substance transportation was apparently effected through pinocytosis. 5) Findings were obtained that fat particles are taken in by syncytiotropho blasts from through pinocytosis. A part of the fat particles pass into cytotro phoblasts from syncytiotrophoblasts. The fat particles reaching the basement membrane beneath the chorionic epithelium permeate the membrane in diffuse form, but a part of them were seen going through the membrane in unchanged particle shape.
6) The fat transportation in stroma was found mainly passing through the cytoplasm of stroma cells from the chorionic villus side to the fetal capillary side.
Besides, some fat particles were found extracellularly . Fat taken up by the perivascular pericytes was observed slowly passing over into the endothelial cells of the fetal-side capillaries , and through the cells finally to flow into the capillary blood through ruptures in the cell membrane . Right drop is going to penetrate into endothelial cytoplasm. Fig. 10 . Four fat droplets are going to be sprung into capillary cavity from endothelial cytoplasm.
